The existence of an inertial manifold for a reaction-diffusion equation model of the chemostat is established.
Introduction
The purpose of this paper is to show that inertial manifolds exist for a system of reaction diffusion equations which was used to model competition in a chemostat (c.f. So and Waltman [8] ). The equations are:
S t = S xx -f{S)u-g{S)v u t = u xx + f(S)u (1.1) v t = v xx + S(S)v
where S{t, x) (respectively u(t, x), v(t, x)) denotes the concentration of the limiting substrate (respectively the competing micro-organisms) at time t > 0 and position 0 < x < L. Here
(f(S):=mS/(a + S) \g(S):=nS/(b + S)
10 Joseph Wai Hung So [2] for S > 0, where m, a, n and b > 0. The boundary conditions are
3) where 5
( 0 ) and y > 0 . Let z = S + u + v . Then z satisfies z t = z xx (1.4) with boundary conditions
We need the following form of the Poincare inequality. [3]
Reaction diffusion equation 11
Since we are only interested in asymptotic behavior, we replace z(x) in (1.1) and (1.3) to obtain
with boundary conditions:
Note that this re-definition of f(S) and g{S) will not affect solutions
)satisfying S ( t , x ) , u(t, x ) , v(t, x) > 0 and S(t, x) + u(t, x) + v(t, x) = z(x).
It is (1.8), (1.9) for which we shall show that inertial manifolds exist.
We shall need the following simple estimates on / and g. PROPOSITION 
For all S, S { and S 2 , we have
|/(5)| < m , \g(S)\<n, |/(5,) -/(5 2 )| < (m/a)|5, -S 2 \, |g(5,) -g{S 2 )\ < (n/b)^ -S 2 \.
Inertial manifolds: general theory
There are a number of existence theories for inertial manifolds (e.g. Kamaev [4] , Mora [6] , Foias, Sell and Teman [2] , Mallet-Paret and Sell [5] , Chow and Lu [1] and Teman [9] ). In this section we recall one that is immediately applicable to (1.8) and (1.9).
Consider an abstract evolution equation of the form 
Inertial manifolds: our model
In order to show that (1.8), (1.9) possess an inertial manifold, we will first cast them in the form (2.1) and verify the hypotheses of Theorem 2. Let R-.H-+H denote the Nemitski operator corresponding to the reaction term, i.e. 
R{u, v)(x) = (f{z{x) -\u(x)\ -\v(x)\)u(x), g{z(x) -\u(x)\ -\v{x)\)v(*)).

